etiological agent of a fatal human disease known as primary amoebic meningoencephalitis. Although it is a somewhat rare disease, cases of primary amoebic meningoencephalitis have been reported from all continents but Antarctica. Likewise, the amoebae of N. fowiler-i have been isolated from a variety of environmental sources worldwide (8) .
The determinants of virulence, invasiveness, and pathogenicity of N. Jowileri are largely undefined. In vitro studies have implicated toxins and cytopathic enzymes (2, 3. 7, 13) . infectious cytopathogenic material (5) , and phagocytosis (1, 10) . In this report, we describe a novel form of phagocytosis for N. jo'iileri amoebae, one that employs well-organized sucker-like structures.
MATERIALS AND METHODS
Naegler-iaJowi ler-i amoebae were grown in Nelson medium (12) in 93-mm plastic Leighton tubes with 5-cm2 plastic cover slips (Costar, Data Packaging Corp., Cambridge, Mass.). At 72 h of culture age (early stationary growth phase), cover slips, with amoebae attached, were removed from the growth medium, rinsed in Page amoeba saline (11) , and fixed at room temperature (23°C) for 1 h with 2.5% (vol/vol) glutaraldehyde in Sorensen phosphate buffer (pH 7.2) containing 1% (wt/vol) sucrose. After fixation. cover slips were rinsed in Sorenson buffer, dehydrated in ethanol, critical point dried, mounted on stubs, and coated with gold-paladium. All specimens were examined and photographed in a JEOL 35C scanning electron microscope at 15 kV.
RESULTS
Using scanning electron microscopy, we examined 13 human isolates of N. Jiow ler-i (see reference 8 for sources and dates of isolation) and observed sucker-like structures on amoebae from all isolates. The number of suckers per amoeba ranged from 1 to. in one instance, 12. Amoebae may have a single sucker with smooth, even margins (Fig. 1 ) or multiple suckers with irregular margins (Fig. 2) . In contrast, we have examined amoebae of three strains of Naegleriia gr-uberi, the nonpathogenic relative of N. jowileri, and have not observed suckers on any of the organisms.
There appears to be an inverse correlation between the mean number of suckers per amoeba and the virulence of a particular strain for mice ( per amoeba ranged from 1.6 in the CJ strain to 0.5 for NF69, with mortality for mice ranging from 0 to 90%, respectively.
The suckers are functional, being employed by the amoebae to engulf food. Figure 3 shows three N. fir'leri amoebae using their suckers to devour a fourth, presumably dead, amoeba. to be associated with increased number of suckers, if these structures were involved in pathogenesis. The data suggest that the more virulent the strain, the fewer suckers present and, presumably, the less phagocytic (engulfment) activity taking place. We also know that increased axenic cultivation decreases amoeba virulence (4, 6): hence, the number of The only paper we are aware of that describes a similar surface structure for amoebae is one in which small disks, referred to as food cups. have been reported on the surface of an amoeba of Entatimoeba histolyvti((l, the pathogenic intestinal amoeba of man (9) . Brown (1) Fig. 3, respectively) showing trogocytosis which, in hindsight and with the perspective of scanning electron microscopy, most certainly are amoeba suckers drawing in or engulfing portions of target cells in a manner similar to that which we show in our Fig. 3 .
DISCUSSION
Neither food cups nor trogocytosis seems appropriate for describing the appearance or the forceful engulfing employed by the suckers we have observed. "Sucker," too, remains inadequate. The word cytostome is used to identify the mouth-like openings present in certain protozoa. However, cytostomes are fixed openings, whereas the suckers we have described are not. Therefore, we propose the term amoebastome to describe the sucker-like structures that N. fJwleri amoebae use in this novel form of phagocytosis.
